Divalent cation effects on interactions between multiple Arabidopsis 14-3-3 isoforms and phosphopeptide targets.
Oscillations in cellular divalent cation concentrations are key events that can trigger signal transduction cascades. Common cellular divalent cations, such as calcium and magnesium, interact with 14-3-3 proteins. The metal ion interaction causes a conformational change in the 14-3-3 proteins, which is manifested as an increase in hydrophobicity. In this study, the effect of divalent cations on the interaction between 14-3-3 proteins and target peptides was investigated using surface plasmon resonance and isothermal titration calorimetry. The binding between ten recombinant Arabidopsis 14-3-3 isoforms and two synthetic target peptides was observed in the presence of various physiologically relevant concentrations of calcium or magnesium, from 1 microM to 1 mM or from 1 microM to 5 mM, respectively. The synthetic target peptides were based on sequences from Arabidopsis nitrate reductase (NR2) and the plasma membrane proton pump (AHA2) representing fundamentally different target classes. Isoforms representing every branch of the Arabidopsis 14-3-3 phylogenetic tree were tested. The general result for all cases is that an increased concentration of divalent cations in solution causes an increase in the concentration of 14-3-3 protein interacting with the respective phosphopeptide.